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Smoking media literacy has proven to be an effective competency for reducing
adolescents’ smoking. This study aimed to cross-culturally modify the smoking media
literacy scale and evaluate the validity and reliability of the Korean version of the
revised Smoking Media Literacy Scale for Adolescents (K-SMLS). The translation of the
K-SMLS was conducted according to the World Health Organization’s guidelines. After
the translation process, an online survey was conducted with convenience samples
of 215 total adolescents from five high schools in the capital city of Korea. Construct
validity was examined by exploratory factor analysis and confirmatory factor analysis.
Internal consistency reliability was examined with Cronbach’s alpha. The final version
of the K-SMLS consisted of 15 items. The goodness of fit, determined through a
confirmatory factor analysis of the three domains, was acceptable [χ2 = 237.85
(p < 0.001), CFI = 0.93, TLI = 0.92, RMSEA = 0.09, SRMR = 0.09]. The reliability of
the K-SMLS was satisfactory (Cronbach’s alpha = 0.79). The findings provide evidence
for a valid and reliable tool that can be used to assess smoking media literacy in Korean
adolescents. Further studies with a probability sampling design are suggested as the use
of convenience samples limits the generalizability of the results to other populations.
Keywords: smoking, media literacy, adolescent, validation, adaptation
INTRODUCTION
Adolescent smoking is a global health concern (1). Although the prevalence of tobacco use has
declined in most countries with a high human development index (2), the continued diversification
of tobacco products, such as electronic cigarettes (hereinafter e-cigs), and tobacco industry’s novel
marketing strategies through social media have significantly contributed to adolescents’ imitation
of tobacco smoking (3, 4). In South Korea (hereinafter Korea), adolescent smoking is on the decline,
as cigarette use was reported to be only 6.7% in 2019 (5), which is significantly lower than in
other developed countries (OCED average: 11.7%) (6). However, there is a growing interest in
emerging tobacco products, such as e-cigs and heat-not-burn products, while the influence of
smoking-related media has increased in recent years (7–9).
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The considerable impact of the media on adolescents has
been widely reported. Researchers have demonstrated that
adolescents develop permissive attitudes toward dangerous
behaviors after seeing depictions of smoking in the media
(10). Similarly, adolescents develop positive attitudes toward
smoking after seeing their peers post smoking-related content
on social media (11). Since depictions of smoking in the media
induce curiosity about smoking among adolescents, the tobacco
industry has aimed for their products to gain exposure in the
media including on television, in movies, and on social media,
often by targeting young people with attractive images (12).
Recently, social media has become an important marketing
platform for the tobacco industry (13, 14), while the sharing
and viewing of user-generated content (i.e., selfies) that depict
smoking have contributed to its normalization (15). In Korea,
smoking scenes appear in more than 50% of web-based cartoons,
movies, and dramas that Korean adolescents enjoy (16). Further,
after an analysis of popular YouTube channels, researchers
found that 72.7% of videos displayed tobacco products or
smoking, while 86% of channels showed prominent YouTubers
smoking (16).
Smoking media literacy (SML), defined as the understanding,
analysis, appraisal, and interpretation of media messages about
smoking (17), has been accepted as an important concept
in addressing adolescent smoking. According to a systematic
review by Vahedi et al. (18), interventions for enhancing
media literacy were found to be effective in mitigating
risky health behaviors, such as smoking, among adolescents.
Additionally, a large cluster-randomized trial showed that
high school students (14–15 years old) who received SML
education for 5 weeks had a significantly higher tendency
to perceive a reduction of the smoking rate compared to
those without SML education (19). In Korea, a partial
amendment to the National Health Promotion Act, which
regulates the promotion of cigarettes, tobacco-like products,
and e-cigs, was established at the State Council in 2020
(20). Although regulations for adolescent smoking are being
reinforced, reducing adolescents’ exposure to depictions of
smoking in the media has been a difficult process because of
the emergence of new tobacco products and tobacco companies’
changing marketing strategies (21, 22). E-cigs are now marketed
indirectly by social media influencers rather than via traditional
marketing means (21). Therefore, SML, which has proven to
be an effective strategy to reduce adolescent smoking, should
be the focus of future efforts to prevent smoking and lower
smoking rates.
To assess SML and general media literacy among adolescents
in the United States, the Smoking Media Literacy Scale for
Adolescents (SMLS) was developed by Primack et al. (17)
and was later revised in 2014 (19). The scale has been used
in Hungary (23) and Vietnam (24). However, due to recent
changes in information and communication technologies, it is
necessary to modify the scale to reflect the current state of
social media. This study aimed to (i) cross-culturally modify
the SMLS and (ii) evaluate the validity and reliability of





The SMLS is a one-factor scale with 18 items. The scale’s
items are classified into three core domains: (i) Authors and
audiences (items 1, 2, 3, and 4); (ii) Messages and meanings
(items 5, 6, 7, 8, 9, 10, 11, 12, and 13); and (iii) Representation
and reality (items 14, 15, 16, 17, and 18). The 18 items are
scored on a 4-point Likert-type scale (0 = strongly disagree,
1 = disagree, 2 = agree, and 3 = strongly agree). Total raw
scores range from 0 to 54. The total scores were converted
to a 10-point scale by dividing the raw score for the 54-
point scale by 5.4. Following the SMLS’ authors, we also
converted K-SMLS scores to a 10-point scale by dividing the
raw score for the 45-point scale by 4.5. The SMLS exhibited
a Cronbach’s alpha of 0.87. This study was conducted after
obtaining approval from the original scale’s corresponding author
to develop the K-SMLS.
Translation and Adaptation
The translation and adaptation process of the SMLS was
performed in five steps (25) (Figure 1). In the initial step,
a bilingual translator, fluent in both Korean and English,
translated the English version of the SMLS into Korean. In
the second step, the translated scale was reviewed and revised
for accuracy and cultural relevance with help from a virtual
panel of five experts (including one translator, two health care
professors, the corresponding author, and the first author of
this study). According to Article 10 of the enforcement decree
of the Tobacco Business Act in Korea, the acts of providing
bounty for tobacco sales, premiums, merchandise coupons, and
other money or goods are prohibited (26). Thus, considering
the current regulations on the promotion of tobacco sales in
South Korea, three items were deleted (items 1, 5, and 16)
based on an expert meeting with four professors who had
experience in instrument development and translation. The
removed items were as follows: Item 1—“Buy-one-get-one-
free” deals on cigarettes are designed to get people addicted;
Item 5—Wearing a shirt with a cigarette logo on it makes
you into a walking advertisement.; Item 16—When you see a
“buy-one-get-one-free” cigarette deal, it’s usually not actually
a good deal in the long run. The term “ads” was changed
to “social media (YouTube, Instagram, etc.) promotion,” as
social media posts promoting smoking are not regulated yet
in South Korea. Subsequently, another bilingual translator who
had not seen the SMLS translated the Korean version back into
English (i.e., back-translation). Finally, the corresponding and
first author of this study reviewed the original scale and the
back-translation, discussed sections that appeared unclear, and
corrected the translation. The final version of the K-SMLS was
pre-tested with six adolescents aged 15–18 years old via an online
survey to ensure that all items were understandable, appropriate,
and culturally sensitive. Most participants responded without
any difficulty. They understood that the term “social media
(YouTube, Instagram, etc.) cigarette promotion” included videos,
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FIGURE 1 | Translation and adaptation process.
images, and posts reviewing tobacco products (e.g., cigarettes
and e-cigs).
Content Validation
We used the item-level content validity index (I-CVI) (27)
to evaluate whether the K-SMLS reflected the meaning of the
SMLS’ items appropriately, which allowed us to validate our
version of the scale. A panel of nine experts was formed,
comprising three professors in the health care field, three high
school health teachers, and three master’s or PhD candidates
studying adolescent smoking. These experts were asked to
rate the relevance of the scale’s 15 items on a 4-point Likert
scale (where 1 = not relevant, 2 = somewhat relevant, 3 =
quite relevant, and 4 = very relevant). Each item’s I-CVI was
calculated as the proportion of experts who answered that the
item was either quite relevant or very relevant. If the I-CVI
value of an item was >0.8 (27), the item was deemed valid.
Afterward, the experts were asked open-ended questions on the
items’ comprehensiveness.
Psychometric Properties
A psychometric evaluation of the K-SMLS was conducted to
assess its construct validity and its internal consistency.
Sample and Data Collection
For this study, participants were conveniently sampled from
five high schools in the capital city of South Korea. Potential
participants were provided with information regarding the
study’s purpose; they were informed that their participation
was voluntary, as they had the right to withdraw from the
study at any time. It was also explained that their decisions
whether or not to participate would not affect any school
activities. Subsequently, informed consent formswere distributed
to potential participants and their parents by teachers who were
trained data collection process. Students who voluntarily wanted
to participate brought research information and informed
consents to their parents at home, and both adolescents and
parents signed informed consents and submitted them to the
teacher. The informed consents included a cell phone number
to receive an online survey link. A total of 298 adolescents who
submitted informed consents were invited to an online survey
by giving the survey link. Two hundred fifty-four participants
completed the online survey between August 4 and 21, 2020.
A total of 39 surveys were excluded because they were outliers
(n = 5) or duplicate submissions (n = 34). Ultimately, 215
valid surveys were identified, and response rate was 72.1%. The
anticipated sample size was over 150 based on the criteria for the
factor analysis, with a ratio of at least 5–10 cases per item (28).
Statistical Analysis
Data were analyzed using SPSS software for Windows (version
25, IBM Corp., Armonk, NY, USA) and RStudio (version 4.0.3.,
R Core Team, Vienna, Austria). A descriptive statistical analysis
was conducted to parse participants’ demographic characteristics,
SML, and susceptibility to smoking. To assess the construct
validity, an exploratory factor analysis (EFA) and a confirmatory
factor analysis (CFA) were performed.We used a parallel analysis
(PA), the eigenvalues-greater-than-one rule, and a screen test for
factor extraction at first. PA requires carrying out a comparison of
the eigenvalues from actual study data with randomly generated
eigenvalues. The number of factors to retain is equal to the
number of actual study eigenvalues that exceed randomly
produced eigenvalues. We carried out a PA with 1,000 random
datasets and the 95th percentile of eigenvalues in this study. EFA
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was conducted to support construct validity by identifying the
characteristics of the factors. Subsequently, CFA was performed
to assess the model’s fit. CFA included root mean square error of
approximation (RMSEA), comparative fit index (CFI), Tucker-
Lewis Index (TLI), and a chi-squared test. The RMSEA is a
measure of average residual variance and covariance; average
models have RMSEA values of ≤0.09. The criteria for accepted
RMSEA value ranges are as follows: 0.05–0.08 (fair), 0.08–0.10
(mediocre), and >0.10 (poor) (29). The CFI is an index ranging
from 0 to 1, with a value of >0.90 considered to be an indicator
of good model fit (29, 30). To identify the internal consistency of
the Korean version, we assessed Cronbach’s alpha for total items
as a whole and confirmed the item-total correlation coefficients.
Ethical Considerations
The study was approved by the Institutional Review Board
of Yonsei University prior to conducting the study (IRB No.
Y-2020-0066). All participants were provided with information
about the study, signed an informed consent form, and received




Table 1 summarizes participants’ demographic characteristics.
Participants’ mean age was 16.73 ± 0.79 years. Male participants
comprised 64.7% of the sample, while 14% of the participants
reported having smoking experience. Further, 3.3% of the
participants were current smokers, while 25.6% were classified as
susceptible to smoking. About 71.2% of the participants’ parents
were current or past smokers, while 53.5% of the participants’
friends were current or past smokers. Moreover, 16.3% of the
participants perceived their friends to be heavy smokers, while
37.2% perceived them to be moderate smokers. Additionally,
30.2% of the participants spent over 4 h using their smartphone
and/or computer daily.More than 70% of the participants’ fathers
and 67% of their mothers had higher education.
Content Validity
The 14 items exhibited an I-CVI value of ≥0.78 among 15 items.
Item 4, which asserted that cigarette ads link smoking to things
that people want (such as love, good looks, and power) exhibited
an I-CVI value of 0.56. However, we judged it appropriate to
include the respective item in the K-SMLS because it fit the SMLS
from a conceptual standpoint.
Construct Validity
According to the EFA of the 15 items, the result of the
Kaiser-Meyer-Olkin test was 0.79, and Bartlett’s chi-squared test
of sphericity with statistical significance was <0.001, which
indicates that the factor analysis of these data was appropriate.
The EFA was performed using a generalized least-squares
technique due to a ceiling effect. Oblique rotation was conducted
by considering the characteristics of K-SMLS that tend to be
correlated with each item. Although the original scale had a
one-factor model, the three sub-concepts of the scale showed
TABLE 1 | Demographic characteristics of the participants (n = 215).
Variables Categories Total
Mean ± SD or n (%)
Age (year) 16.73 ± 0.79
Gender Male 139 (64.7)
Female 76 (35.3)
Smoking experience Yes 30 (14.0)
No 185 (86.0)






Parents’ smoking Yes 153 (71.2)
No 62 (28.8)




Heavy smoking 35 (16.3)
Moderate smoking 80 (37.2)






Over 4 65 (30.3)
Father’s education Middle school and below 3 (1.4)
High school 37 (17.2)
University and above 155 (72.1)
Do not know 20 (9.3)
Mother’s education Middle school and below 2 (0.9)
High school 40 (18.6)
University and above 144 (67.0)
Do not know 29 (13.5)
the validity of results. In this study, the PA revealed that the
eigenvalues of the three factors were bigger than the 95th
percentile in the distribution of eigenvalues derived from the
random data. Although 10 of the 15 items had factor loadings
>0.30, five items were retained as they were conceptually linked
to the scale (Table 2).
The R-lavaan package was used to perform CFA by
incorporating Diagonally Weighted Least Squares (DWLS) as
an estimator to examine our model’s fit because the K-SMLS
has ordinal variables and our data were positively skewed. The
findings showed that the model’s fit was good: χ2 = 237.85 (p <
0.001), CFI = 0.93, TLI = 0.92, RMSEA = 0.09, SRMR = 0.09
(Table 2). The average variance extracted (AVE) and composite
reliability (CR) were calculated for every domain; however, one
domain did not meet the minimum cutoff of the CR of 0.6 should
the AVE be less than 0.5 (31). The value of CR was slightly
lower than expected, but it was still acceptable because the model
was fit.
Reliability
The Cronbach’s alpha of the SMLS was 0.87 (17). In our study,
the Cronbach’s alpha of the K-SMLS was 0.79. Additionally, the
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TABLE 2 | Results of the exploratory and confirmatory factor analyses (n = 215).
Domain Item EFA CFA
Factor 1 Factor 2 Factor 3 Factor loading AVE CR
Authors and
audiences
1. Tobacco companies are very powerful, even outside of the
cigarette business (e.g., ginseng, sports club management) (2).
0.223 0.413 0.26 0.51
2. Tobacco companies only care about making money (3). 0.257 0.449





4. Social media (YouTube, Instagram, etc.) cigarette promotion link
smoking to natural things that humans want like love, good looks,
and power (6).
0.255 0.414 0.40 0.83
5. Two people may see the same movie or TV and get very
different ideas about it (7).
0.546 0.726
6. Two people may see the same social media (YouTube,
Instagram, etc.) cigarette promotion and get very different ideas
about it (8).
0.782 0.691
7. Cigarette signs/advertisements in convenience stores may
catch one person’s attention but not even be noticed by another
person (9).
0.283 0.446
8. People are influenced by TV or movies, whether they realize it or
not (10).
0.978 0.865
9. People are influenced by social media (YouTube, Instagram,
etc.) cigarette promotion whether they realize it or not (11).
0.508 0.802
10. When people make TV or movie, every camera shot is very
carefully planned (12).
0.285 0.331
11. There are often hidden messages in social media (YouTube,
Instagram, etc.) cigarette promotions (13).
0.507 0.576
12. Most movies or TV that show people smoking make it look
more attractive than it really is (14).
0.362 0.565 0.36 0.69
Representation
and reality
13. Social media (YouTube, Instagram, etc.) cigarette promotion
show green, natural, healthy scenes to make people forget about
the health risks (15).
0.378 0.549
14. When you see a social media (YouTube, Instagram, etc.)
cigarette promotion, it is very important to think about what was
left out of the promotion (17).
0.508 0.640
15. Social media (YouTube, Instagram, etc.) promotion usually
leave out a lot of important information (18).
0.346 0.659
Eigenvalue 4.07 1.51 1.44
Explained variance (%) 27.1 10.0 9.60
Cumulative (%) 27.1 38.2 46.8
Kaiser-Meyer-Olkin (KMO) = 0.79
Bartlett’s test of sphericity = 725.32 (p < 0.001)
Model fitness
χ
2 (87) = 237.85, p < 0.001,
RMSEA = 0.09, SRMR = 0.09,
CFI = 0.93, TLI = 0.92
Total Cronbach’s α = 0.78
The parentheses indicate the item number of the original scale. EFA, Exploratory factor analysis; CFA, Confirmatory factor analysis; AVE, Average variance extracted; CR, Composite
reliability; RMSEA, Root mean square error of approximation; SRMR, Standardized root mean square residual; CFI, Comparative fit index; TLI, Tucker-Lewis index.
reliability was 0.78 as per McDonald’s Omega values. The item-
total correlation coefficients were > 0.30 except for item 10
(ranging from 0.303 to 0.537) (Table 2).
DISCUSSION
As the impact of media literacy on the health behavior
of adolescents is increasing, a scale to measure SML that
reflects the current situation in smoking behavior research
is needed. This study described the cross-cultural translation
process of the revised SMLS into Korean and examined
the K-SMLS’ psychometric properties in accordance with
Korea’s tobacco policy and environment of increased
tobacco promotion on social media. The findings indicate
that the K-SMLS is a valid and reliable instrument to
assess SML among Korean adolescents. To maintain
cross-cultural and conceptual accuracy, we performed a
rigorous translation process that included contributions
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from an expert panel, back-translation, and a trial with high
school students.
The findings confirmed that the K-SMLS has acceptable
internal consistency (Cronbach’s alpha = 0.78). The item-total
correlation coefficients were higher than 0.30, indicating that
the revised version is acceptable and item discrimination is
appropriate (30).
We tested the construct’s validity using EFA and CFA and
found that the K-SMLS could adequately measure adolescents’
SML. Although several items showed low factor loading, there
was no need to exclude any items because our study’s goal was
to confirm the translated version of the SMLS, not to reduce
the number of items to develop a new scale. During CFA, the
RMSEA achieved desirable values, while the CFI and TLI values
were also satisfactory.
Although a factor loading of 0.32 is acceptable in socio-
behavioral studies (32), the relatively low factor loading of
the K-SMLS compared to the SMLS could be due to the
translation process. Although efforts were made to increase
validity of the SMLS in the translation process, it was necessary
to change the term advertisement for the term promotion, as
cigarette advertisements are illegal in Korea but social media
posts promoting smoking or certain new tobacco products
are not. However, adolescents would see these social media
posts as an advertisement of tobacco products, as they present
depictions of smoking. Additionally, the lower factor loading
of the K-SMLS could be owed to slight semantic differences
among the items (33). Semantic equivalence means “the meaning
of each item in each culture is the same after being translated
into the language and idiom of each culture” (34), and in
a study by Squires et al. (35), it was stated that the criteria
for equivalence were not mentioned or were not met, so the
semantic equivalence was difficult to determine in translation
studies. It is possible that the concepts of smoking media literacy
are not fully captured in the items of the K-SMLS because of
semantic differences. Furthermore, participants’ characteristics
could have also made a difference in factor loading. In the
study of original SMLS development (17), smokers accounted for
19% of the sample, whereas, in our study, they accounted for
only 3.3% of all participants. The smoking rate of participants
in this study was lower than the average smoking rate of
6.7% of adolescents in Korea (5), so this could be a biased
sample. Bauhoff et al. (36) showed that people who had ever
smoked knew more about cigarettes because of advertising
compared to never smokers; this could explain the lower factor
loading of the K-SMLS, as our sample included only a small
proportion of smokers. Therefore, further studies are required
to re-validate the scale by including different populations,
including current smokers and adolescents with susceptibility
to smoking.
Although this study confirmed that the K-SMLS is a
valid and reliable instrument to assess SML among Korean
adolescents, its limitations should be mentioned. First, this
study used a convenient sample from only five schools in
a South Korean city. Due to COVID-19, the survey in this
study was conducted online, and although frequent reminders
were provided to reduce the non-response phenomenon, the
response rate in this study was 72.1%. It should be noted that
generalization of the results as representative of all Korean
adolescents may be limited due to the possibility of sampling
bias and non-response bias. Further large-scaled research that
conducts a probability sample design such as stratification may
compensate to generalize the results to address both possibilities
of bias. And further studies need to include participants from
diverse socio-demographic backgrounds, including participants
living in rural areas and multicultural adolescents. Second,
our scale exhibited a relatively low factor loading compared
to the original scale, as detailed above. Therefore, in future
studies, instruments should supplement words with symbols
to convey their meaning more accurately after an instrument
is developed through cognitive interviews with adolescents.
Third, the number of data points is not sufficient to be
divided into two to perform EFA and CFA, so cross-validation
has not been performed. In a future study, it will be more
helpful to test the factor model identified in this study for
different groups.
CONCLUSIONS
SML is a contributor to adolescent smoking. This study translated
the SMLS into Korean and tested the validity and reliability of
the Korean version. To our knowledge, this is the first study to
validate the SMLS with Korean adolescents. It might be possible
to perform comparative studies with other countries based on our
findings. Further studies should include diverse populations in
order to expand the applicability of the K-SMLS.
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